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The cohomology of the configuration space of m points
in R3 is isomorphic to the regular representation of the
symmetric group, which acts by permuting the points.
We give a new proof of this fact by showing that the
cohomology ring is canonically isomorphic to the associated
graded of the Varchenko—Gelfand filtration on the cohomology
of the configuration space of n points in R!. Along the
way, we give a presentation of the equivariant cohomology
ring of the R3 configuration space with respect to a circle
acting on R® via rotation around a fixed line. We extend
our results to the settings of arbitrary real hyperplane
arrangements (the aforementioned theorems correspond to
the braid arrangement) as well as oriented matroids.
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1. Introduction

Definition 1.1. Let V' be a finite dimensional real vector space, and let A = {Hy, ..., H,}

be a hyperplane arrangement in V' given by H; = w; 1(0) for some non-constant affine
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linear form w; : V" — R. Let @; be the associated linear map. Define affine linear maps
Wik : Vk 5 RE by

Wik (V15 v) = (wiv1),wW5(v2), .-, Wilvk))-

The space M (.A) is defined to be the complement of the union of the affine subspaces

When k = 1, this is just the complement of the arrangement. When k£ = 2, this is
isomorphic to the complement of the complexified arrangement. When A is the braid
arrangement B,,, Mj,(A) is the configuration space of n ordered points in R¥.

Consider the ring! H°(M;(A)) of locally constant functions on Mj(A). Varchenko
and Gelfand defined a filtration of this ring via Heaviside functions. Let

H ={veV | wv) >0},
and let
H ={veV]|wv) <0}.

Define the Heaviside function z; € H°(M;(A)) by putting

1 UEH;_
W =10 yen

Proposition 1.2. /1, Thm J.5] Consider the map v : Qlex, ..., en] — H°(Mi(A)) taking
e; to x;, and let Iy be the kernel. This map is surjective, and Iy is generated by the
following relations:

(1) e —ei
(2) e [[es-0if()EIn () H =2
€St jesS-— i€St JjES—
@ TleTle-0-T1e-0]I]e
€St jes— €St jeES—
if (VEIn () H =@ad ()| H#2
€St JjES— ie(STuS—)

Remark 1.3. Note that only families (1) and (2) are necessary to generate Z;. However,
in the case that A is central, only families (1) and (3) are necessary to generate 7;

L All cohomology rings in this paper will be taken with coefficients in Q.



Download English Version:

https://daneshyari.com/en/article/4583598

Download Persian Version:

https://daneshyari.com/article/4583598

Daneshyari.com


https://daneshyari.com/en/article/4583598
https://daneshyari.com/article/4583598
https://daneshyari.com/

